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Technical  and  Bibliographic  f   Aes  I  Notes  tech  niques  et  bibliographiques 


The  Institute  has  attempted  to  obtain  the  best  original 
copy  available  for  filming.  Features  of  this  copy  which 
may  be  bibliographically  unique,  which  may  alter  any  of 
the  images  in  the  reproduction,  or  which  may 
significantly  change  the  usual  method  of  filming  are 
checked  "tm.'Iow. 
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Coloured  covers  / 
Cou/erture  de  couleur 


I      I    Covers  damaged  / 


Couverlure  endommagee 

Covers  restored  and/or  laminated  / 
Couverlure  restauree  et/ou  pelliculee 


□ 

Cover  title  missing  /  Le  titre  de  couverlure  manque 
I    Coloured  maps  /  Cartes  geographiques  en  couleur 

D 


Coloured  ink  (i.e.  other  than  blue  or  black)  / 
Encre  de  couleur  (i.e.  autre  que  bleue  ou  noire) 


I      I    Coloured  plates  and/or  illustrations  / 


Planches  el/ou  illustrations  en  couleur 

Bound  with  other  material  / 
Relie  avac  d'autres  documents 

Only  edition  available  / 
Seuie  edition  disponible 

Tight  binding  may  cause  shadows  or  distortion  along 
inte.ior  margin  /  La  reliure  serree  peut  causer  ce 
i'ombre  ou  de  la  distorsion  le  long  de  la  marge 
interieure. 

Blank  leaves  added  during  restorations  may  appear 
within  the  text.  Whenever  possible,  these  have  been 
omitted  from  filming  /  Use  peut  que  certaines  paces 
blanches  ajoutees  lors  d'une  restauraticn 
apparaissent  dans  le  texte,  mais,  lorsque  cela  e:ait 
possible,  ces  pages  n'ont  pas  ete  filmees. 


L'inSiitj:  L  niicrofilTie  le  meilleur  exemplaire  qu'il  lui  a 
ete  possible  de  se  procurer.  Les  details  de  cet  exem- 
plaire qui  sont  peut-etre  uniques  du  point  de  vue  bibli- 
ographique,  qui  peuvent  modifier  une  image  reproduite, 
ou  qui  peuvent  exiger  une  modification  dans  la  m6tho- 
de  normale  de  filmage  son!  indiques  ci-dessous. 

Coloured  pages  /  Pages  de  couleur 

I I   Pages  damaged  /  Pages  endommagees 

□    Pages  restored  and/or  laminated  / 
Pages  restaurees  et/ou  pelliculees 

r~j^  Pages  discoloured,  stained  or  foxed  / 
I I    Pages  decolorees,  tachetees  ou  piquees 

Pages  detached  /  Pages  detachees 

\  J\   Showlhrough/ Transparence 

□   Quality  of  print  varies  / 
Qualite  inegale  de  I'impression 

Includes  supplementary  mater'  '  / 
Comprend  du  materiel  supplementaire 

Pages  wholly  or  partially  obscured  by  errata  slips, 
tissues,  etc.,  have  been  refilmed  to  ensure  the  best 
possible  image  /  Les  pages  totalement  ou 
partiellement  obscurcies  par  un  feuillet  d'errata,  une 
pelure,  etc.,  ont  ete  filmees  a  nouveau  de  fa^on  a 
obtenir  la  meilleure  image  possible. 

Opposing  pages  with  varying  colouration  or 
discolourations  are  filmed  twice  to  ensure  the  best 
possible  image  /  Les  pages  s'opposant  ayant  des 
colorations  variables  ou  des  decolorations  sont 
iilmees  deux  fois  afin  d'obtenir  la  meilleure  image 
possible. 
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Additional  comments  / 
Commentaires  supplementaires: 


Continuous  pagination. 


This  itsm  is  fi!msd  3t  ths  reduction  rstio  checked  belcw  / 

Ce  document  est  filme  au  taux  de  reduction  indique  ci-des$cus. 
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30x 
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The  copy  filmed  here  has  bean  reproduced  thanks 
to  the  generosity  of: 

Ecole  polytcchniquc, 
Universite  de  Montreal, 
Bi  bl iotheque 

The  images  appearing  hsra  are  the  best  quality 
possible  considering  the  condition  and  legibility 
of  the  original  copy  and  in  keeping  with  the 
filming  contract  specifications. 


Original  copies  in  pr-nted  paper  covers  are  filmed 
beginning  with  the  front  cover  and  ending  on 
the  last  page  with  a  printed  or  illustrated  impres- 
sion, or  the  back  cover  when  appropriate.  All 
other  original  copies  are  filmed  beginning  on  the 
first  page  with  a  printed  or  illustrated  impres- 
sion, and  ending  on  the  last  page  with  a  printed 
or  illustrated  impression. 


L'exempiaire  filmd  fut  reproduit  grace  A  la 
gdnirositd  de: 

Ecole  polytechnique, 
Universite  de  Montreal, 
Bibl iotheque 

Les  images  suivantes  ont  6t6  reproduites  avec  le 
plus  grand  soin,  compte  tenu  de  la  condition  et 
de  la  nertetA  de  l'exempiaire  film6.  ot  en 
conformity  avec  les  conditions  du  contrat  de 
filmage. 

Les  exemplaires  originaux  dont  la  couverture  en 
papier  est  imprimAe  sont  film6s  en  commencant 
par  le  premier  plat  et  en  terminant  soit  par  la 
dornidre  page  qui  comporte  une  empreinte 
d'impression  ou  d'illustration,  soit  par  le  second 
plat,  selon  le  cas.  Tous  les  autres  exemplaires 
originaux  sont  filmAs  en  commenpant  par  la 
premiere  page  qui  comporte  une  empreinte 
d'impression  ou  d'illustration  et  en  terminant  par 
la  dernidre  page  qui  comporte  une  tell* 
empreinte. 


The  last  recorded  frame  on  each  microfiche 
shall  contain  the  symbol  — ^  (meaning  "CON- 
TINUED"), or  th  ■<  symbol  V  (meaning  "END"), 
whichever  appi  .is. 


Un  des  symboles  suivants  apparaitra  sur  la 
derni^re  image  de  chaque  microfiche,  selcn  le 
cas:  le  symtole  — ♦■  signifie  "A  SUIVRE",  le 
symbole  V  signifie  "FIN  ". 


Maps,  plates,  charts,  etc..  may  be  filmbd  at 
different  reduction  ratios.  Those  too  large  to  be 
entirely  included  in  one  exposure  are  filmed 
beginning  in  the  upper  left  hand  corner,  left  to 
right  and  top  to  bottom,  as  many  frames  as 
required.  The  following  diagrams  illustrate  the 
method: 


Les  cartes,  planches,  tableaux,  etc..  peuvent  etre 
film^s  d  des  taux  da  reduction  diff^rents. 
Lorsque  le  document  est  trop  grand  pour  etre 
reproduit  en  un  seul  cliche,  il  est  film^  A  partir 
de  Tangle  sup^rieur  gauche,  de  gauche  d  droite, 
et  de  haut  en  bas.  en  prenant  le  nombre 
d'images  n^cessaire.  Les  diagrammes  suivants 
illustrent  la  m^thode. 
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oiiiiiT  OF  '['UK  si'i:i'ri;<i>(  (UMc  lUXAin'  2't  cam-  .ma.^ohfs 

I.V  V.     I     HAri'KU,  M.A. 

'ii.i--tai-  !<>=  7  14'  .  0=  -  ■_*)  Li:;',  \i-.  ina--.  4  77)  u:i-  aiuio'iiin-d  a~  a  >\)irtr<t- 
M-...i.-  hinary*  In  IV)l.--,)r  TnM.  dinTtor  of  !!:<■  Vrrkr-  Oi.-rrvaforv ,  in  .Maid..  I'.tMt;. 
Hi-  ivM!il-.(lcpfii;lc,i  chiefly  uiioii  //-,  ami  the  i;t"liuiii  lin.',\4471,  aa.l  tiic  f.^iir  c,l,-riva::on- 
gjivc  a  iaiii;i  in  vcldcity  tVom  -  ;!  to  -  l'4:J  km.  p.-r  MM'ond. 

In  iri-,„r,l  r,V,--/;„r,s  \o,.  Ki,  17  ;,nd  li'J,  I'rnfc^v.r  ]•;.  (  .  Pirkcrin-  callp.l  a(!.>iiti..n 
f.)  t;i"  prc<rn"i>  in  tli(>  spoctni;:!  <<{  the  line-  charactiTi-.ti.'  uf  the  .-tar  j-Pii[)pi-.  Mi-, 
Cannon  ha-  nia.lc  it  the  tyi)ical  .-tar  of  (  las^  Oc.  and  a  lirtailcd  ue-cription  of  it-  -ixTtiuin 
niay  I.-  had  in  Unnuni  .\i,„„l<.  Vol.  X.WIIl.  pa-jcs  l4S-l.-,n.  It  will  sufliir  hero 
to  -ay  tl'.at.  in  addition  to  the  -vnular  iiydionvn  and  hclinni  ah-orj)tion  litic-^  an<l  the 
additional  i"  I*iii>pi-  -f^n.-s  of  hydrofivn  alxoriHion  lines  ih.'re  are  aNo  emis.-^iou  hand.s 
The-i>  m  }j>'ii"i'al  an-  aot  pronounced  and.  e\c'>ptin!j  that  at  X  4t;s,'-!,  would  not  arn>-t 
the  attention  in  a  ca-ual  glance  at  it-  -pectniir.  Th.>  eini-.<ion  line  at  \4(i:«  doe-  not 
show  upon  oiir  plate-,  hut  there  do.'s  -eem  to  I."  an  enii-ion  hand  >tret<'hinn-  roiiuhly 
fioin  X4ti47  to  X4tii;!l  and  this  haml  appear-  a-  though  l.i'okcn  by  alj-orption.  The 
al.-orj.tioii  line  X  4:)4-J  i-^  th-nked  hy  eini-ion  n..t  only  on  the  red  e.lfje.  a.-  .  :i<-  (  annon  states 
in  her  de-,Tiption.  hut  on  the  vioi(>t  eM.o;c  a-  well.  Owinu^  t.-  the  low  altitude  o!  the  >tar 
(meridional  altitude  21))  th.-  p'iate>  are  not  of  tiie  he-t.  particularly  in  tli(>  violet  reiiiou, 
and  it  would  he  worth  while  at  <oni.>  ohser-.atory  in  the  southern  henii-ph.ore.  where 
better  plates  ,.an  he  >ecure.l.  to  redet,>rinni"  it-  orbit.  The  elements  friv,.n  hen>  are 
rcifardeil  as  pro\-isional  oni\-, 

()b-ervations  were  conunenced  on  t'lie  -t.ai-  i;i  Xo\eiiil)er,  KM."),  as  it  was  felt  that  its 
unfavourable  >oi;tli.'rn  declination  aiul  poor  specfrun.  would  be  otVset  by  the  lar^e  ran^e 
in  velocity.  The  first  plat.'  increa-ed  the  alre;idy  lartie  raufje  by  showing  a  vidocity  of 
rece<si.)n  of  ll<»  km.  per  sec.  and  later  piate-  have  further  increas<-,l  the  range,  so  that 
now  this  star,  s„  far  as  the  writer  i-  aware,  shows  the  largest  range  in  velocity  of  any 
spectroscopic  binary  yet  known. 

In  our  latitude  it  is  necessary  that  the  star  l)e  photographed  while  near  tlie  meridian 
-^nd  although  it  has  been  kept  well  in  mind  during  the  two  seasons  since  work  wa.s  coni- 

*A.str()ii|[ysir;il  .Juurrial,  vol.  xxiii.  \nit,i'  2(i.'. 
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liiciHcil,  yet  Lilly  Jil  pialc-  !i;f.  i'  \<vi]\  -I'lMncil  in  'iial  liiiir.  '^!aii>'  of  \)ic-i-  arc  ii"'  <.f 
tlif  l)!'~l  (|uality,  ii('\(Ttlicl('--,  it  i-  iVh  tl;at  a  (l-'tci'iiiiiiaiinii  i.|  the  -lai'-  oiliii  liM!:i  'in  in 
Will  III'  at  Ica-t  a  ^timkI  a|i|ii'ii\ 'mal  inn. 

'1  lie  liiif-  ii-rd  hii-  \rlii(  ii\'  (liirrniiiia!  ii 'ii  iia\f  Im'cii  t!,r  a.l'-c'i'plicn  i:ii<'>  trixcii  in  ;!a' 
acr(iiii;iaii\  in^i  taiilr.  J!  wa-  -rrn  iVum  -i!ii"  (i!  •!:i'  early  plait-  'hat  t!ic  (  rdiiiaiA  v.a\  i'- 
!rn«;ii-  wry  w\  -  litaMi',  pinl.alii\-  iiwiim  to  i!irir  lirinK  llani<cMl  uiih  (■ini--iiai,  and 
ail'iiiary  Nar.n--  were  a--iiii!(il  -n  a~  tn  -'i;i  th''  ;ii-;  Fiw  jila'r-  iin  a-i:icil.  'i'lii'-i'  \aliii'- 
lia'.f  I  "'(11  ii-tainnl.  'liMai;!i  liiitiT  \  allien  i('';!ii  l,;/,  r  Li'.n  -ccurcd  l.y  cniTcciin;;  lor  ;l,c 
i('-:d'i'il-  ;:i\rn  in  'he  tal'lr.  Tln'-c  :'-idi:ai-  an-  in  tlir  -cn-c.  mean  xchirity  i<i  platr 
niinu-  line  \('l(irii\-.  W  liilc  il.r  rrui(  n  ai"i;nd  II;  l-  i;ciiriall\-  iinl'trxp' .-cil  and  nut 
till'  mil-!  II  liatil.'.  yi.i  ;Iir;"  -rcn;-.  f\idi'n"('  tiiat  tli"  v.aM-Iin^lM  lor  II o  i;;i:-t  lie  vmu 
gl'i  ati  r  tlaii  '.'■>■  iii'ira-i  d  '.  alai    \:~,i\  in  tla'  woi  k . 

I. IMS  .  -i  i)  r.  :■>  •  ■  '.M-  M  ',.'■  '!•:> 


■iKr.i  .vj7 
i7i:;  .v.; 
■i."ii:;  (.(III 

4t71l,7il 

4:i4(iii:i4 

4'jai7h7 

4i(iJ  :i<ii; 

4(i'..7   "iO 


Nn 

rl   -l':' 

r...,i 

|.  s 

U.-ltll! 
1,HI.> 

21 

„ 

4 

1 ; 

'*"! 

in; 

■i:, 

ir, 

•Jti 

1" 

;{ 

11 

s 

'2 

;{ 

; 

Mi;  V   .\,.ii.,ri(:il 
i:. -■.:..:,! 


2J  7 

i:;  :i 

11    Ci 

!,■  4 
1^  J 

MS 

21  It 


Ml 

...   .MplTaic 

IN  >iiir:il 

+   ■!<) 

-   7  4 

-  1  <) 

-  r.'f. 

-   0  7 

FCOLt  PULYlbCHNIUUt      bIBLIUIHLUUE 


onmr  or  -rm;  si'k<  tuhscoi'K'  mwin  .Mt  cwis  mv.mihis 


ii; 


MlOAsritKS   or   i;!l   CAMS    MV.IOHIS 


. 


Tils 

7  IVi 

7.'i():i 

7:ii:t 

7:)  is 

7.V10 

7:)4;! 

X 

V.-I.        U 

t        V,l. 

\Vt 

1 

V-l.        \Vt 

j 

Vrl.       '   \Vt 

1 

Vrl.      '   \Vl 

1 
Vcl.        \Vl 

Vr! 

\Vl 

IM',1 

t    :i  •-• 

! 

+  ISI    tl        J 

-l.it  f, 

1 
* 

+  221 -.-I 

1 

17i:i 

:!:isi     J 

l.-.Ci 

-f.vjj 

.'» ■  '2       \ 

+  ijti4     ; 

-huh!    j 

I'.m-s     i 

110  ") 

! 

2.i:i  0     i 

1171 

KMi  0 

.")j  11     ; 

'.:(•:('     i 

I(i7-7j      » 

'-•Mil      ! 

l-'OS 

i 

J.'Uo       1 

i:uii 

s7  '■'< 

10  til      5 

+  .MJ     \ 

-IS7-7:      » 

IKSK:       5 

-](«»■.") 

i 

-i-ni;):t     ; 

l-'iiJ 

t  i.'s  :. 

:t2-7;    1 

.   ,,,  ! 

ItiSCi        .'. 

tii'.i; 

t-  0  ^     i 

Mii:.  1     J 

i 

\\  ri)jlilr<l 

IMCilll 

f  1(11  ■■-'.> 

+  ■J".:ui 

+   IK)  lid 

-ls2tO 

HM1« 

-Itl  Mi 

+217  (M 

\a 

+  I7'.i:) 

+    (>■'.•■> 

-      ',I!IL' 

-    I-'  (W 

-     IJ   !H» 

-    IT) -72 

-    17  (Kl 

\./ 

f       (11 

+       ■()» 

-           10 

(HI 

■  o:i 

(M 

+       m 

Ciirv. 

•js 

-       ••-'s 

-       •■-'s 

—       -US 

■■2S 

-          •  '.'H 

-        •2S 

lUwIiftl 

\rlocily 

1  iis;» 

(    JOl 

t   soo 

-KM  7 

+  171-7 

-ItK)  (1 

+  190S 
k 

c^lOO-i—2 


118 


IMHI,l(\T|(lNS  OK    Till;   |M.MI\I<>\   ( .HSIIiV  A  T" 'It  V 
MKVSfltl'S   ()!■    J'.l   CAMS    MA.InUlS     r-,.M(i' ( 


(-jji! 

!TH  S 

1 («••() 

ii:!H 

I   IMi  7 

f  107  ti7 

f IKS -27 

+    17  (It 

t-   17  (H 

+       nil 

■01 

-       ■-'>* 

-            'JH 

i.Mi  :. 

J,  'JO.-)  n 

4sr)i 
47i:i 
■j.-.ii 

4171 
4!  til 
4UH 

lll<.»7 


1111:111 
\\. 

Curv, 


Ktuliitl 
Velotilj 


,„;,„.,  ,„.  nu;  siM;.Tu..sr..iM.   uinaiu  ju  cams  majouis 

MKASntlS   01     J'.)   ('WIS    M\.I(>HIS     lo„l„ / 


n<) 


7'.r-<i 


\ .  1        W  1 


isi   1 

-i7ti  ;t 


-ir,<.i(i:i 
f   1-'  -'1 

■  I'M 


7'j:i.'> 


\il         Wl 


■1")7  0 


•J.VJ  (I 
•J7 1  " 

•j:iii  ;i 
JJ7  1 

i 


-ii:.  :t:t 

t     IJ   -M 

(17 

•2H 


-23:1 -4 


V.l        Wl 


HCi  '.> 

IJJ  '.' 

i:i7  it 

-ll'.l  N 


-lie,  f,:t 

)    II  0:1 

IMI 

•■-•H 


-ItXil 


T'.t.ii 


Wl        Wl 


7'.Mll 


•Jd.'i  .. 

■JIM   J 
I'.Ml   II 

■.•(12  :t 

174   4| 
•l")M»' 


-I'.IK  2H 
,      ',11.-, 

+  (C, 

-  -JH 


-184   i 


V.l        :    Wl 


+    !-•  (I 

.'l.'l  M 

2H  7 

■J'.l  4 

f  ;n  2 


+-  ;i:t(i7 

+     7    14 
(Kl 

•  2S 


+   40  8 


7',I7(I 


V.l         W  I 


I'.ti'.t 


\,l         Wt 


-    t)H    1 
101   (1 

-  ;)8  til 


171    1 

1 

17M    1,      i 

isl   21      J 

ISO   11      i 

2:t(i  1 

I 

-   77  7(1 

(      li  (l.'i 
+         (14 

•28 

+•      17,-, 
04 
■28 

-  72  0 

-183  y 

uu 


I'l  HI  i<  \iiiiN-  "i  nil:  iMi\iiM<iN  iiiisi;iiv\n>iM 


ML.U-<LUL,"*   ^'^    .'•»  (VMS    \U.ltil(l 

■<    (',.,,. /,«/i./ 

j^ 

-      ■          ■■■ 

7'.isl 

MKNi 

Mll'.l 
\  .  1             W  1 

Ml.'l 

\  .  1          \M 

SII.'.N 

\.l         Ui 

\.l 

Ui 

\.| 

\\i 

\.i 

\\i 

1 

\Vi 

1>.,1 

'     7s    1 

,"ili   li 

1 

t      2^2        .'                   i 

.M.l  .'.       1 

1  III  II     ; 

l,-,l.) 

l-'l    II 

J 

J 17  1     ; 

I'll  7     ; 

■Jill  II     i 

(171 

l:i:,  .1 

1 

7.'  ti 

1 

-Mil  '1       ', 

I.VI    .1        J 

171  s     ; 

l.ild 

>t;i  J 

1 

ss  s 

J 

t  -'J'.l   II       1 

■.'i:i   1      1 

IMI    J         J 

mil 

-  1.VJ  J 

1 

• 

1 

1 

1  i:i  .'     ; 

WriKlltra 

all 

-  111.  i.j 

7-'  >u 

t  ju  '.>:< 

|s!l  Uti 

H.'l    u 

\„ 

.      1  .::i 

1    VI 

:.  tit 

li    Hi 

HI  7i. 

\,/ 

IMI 

III 

III 

(IJ 

t           IIJ 

( 'ijrv 

- 

■  -S 

■JH 

■js 

■  JS 

■■JS 

Kiiiiial 

\iliKMly 

-  II 

')   .» 

-   71 

■( 

fj;!ii  >t 

-I'.ii;  1 

-isi)  :. 

UUUn   V^    illK  .si'KI    IKosi  iilK     IIINAUV    ."J  t  AM.S  MAJoKI"* 


IJl 


\l.UKl^  UUaUlNAluUH    MI.V.>1  lit -^ 


pHtlf 


I'HHl 


Jan  M 
Jul.  ■-"• 
l.li  \1 
Fill    lit 


Julluli    Dalr  rliuw  \iliMil>  111.' 


2.4i7,j:i7  :»■.' 
•.'Ill  711 

■J.'il    L.Vt 
J.'hS    I.JJ 

I     


I  SH? 

II  I'.H, 
I  ■.'■-'« 
U  (MMI 


i>-i: 


1            ItH 

'1 

+  2» 

:i 

:t 

-  » 

•-'1.1 

1 

-til 

!!■.' 

I 

1    .1 

111  r.\\\  A    MKASl  HIS 


^ 

J 


I'h.i.' 


Dill. 


lUlo 


7418 

Nov 

17    

19111 

7»Ha 

Ihii 

i:i 

7"M)'> 

K.I.. 

1:1 

7'.i:i 

Krb. 

'.'() 

7r)is 

IVb. 

•-'.t 

7r.40 

Miir. 

."> 

754:1 

Miir. 

11 

7:.4H 

Miir 

17 

7'HHI 

Miir. 

Zi 

7.W4 

Mur. 

:i(i    . 

7,v.»:< 

Ai.nl 

■J 

7rj'.»s 

April 

:i 

7913 

N.iv. 

■Ji 

7«14 

Nov. 

>[.. 

7Wii 

I).r 

10 

71fJ7 

Dec. 

11) 

7'.»;<.'> 

[Dir. 

14 

7iir.7 

jDlT. 

19    . 

7(><)t 

I).r. 

•->->  . 

7970 

UlT. 

■J9 
1917 

7979 

Jan 

111 

79K4 

Jul. 

11 

HIKM) 

;Jan. 

'JO 

H019 

Llan 

;iO 

H024 

iF.'l.. 

1 

»0')S 

;l'.-b. 

ij.. 

AllMTIlIlliil 


Rill. n.^. on 


Ji.l.iin  D.il.'        I'li:i.-<i' 
•J,4;i(l,(l(N)  +• 


n,si9  Kin 

(),H7l>l>7t'> 
0,<H)7  071 
0  914  1)4  ")i 

0,917  not: 

0,91'S  ■ 'iKil 

o,«i:t4  riO".!! 

0,940  .")'.0j 
0,941)- 5241 

o,9r.;t-5.24 

0,9')«-5J4 
0,957-519 
1.1H9  sai 
1.1H9-H(i9 
l,-.'0S-7l).ii 
1,'JOS  SL>(i 
l.Jf.'  774 
1  •.>17-7:!9 
1,2.!;!  741 
1,227  713 

1.239  723 

1.240  702 
l,249l)!Ki 
1 ,259  704 
l,-2til-r..")li 
1 .275  59<l| 


Vel.      Wt      CM" 


3  3liO 
3  ()H« 

3  :«o 

1  515 

0  l)HO 

2  273 

3  SO.') 

1  0.59 

2  1140 
0  K5:i 
3-S.W 
0  4.55 

4  2.'<2 
■4  34M 
1-275 
I  ■  33H 
0-H92 

1  41)4 
3  073 

2  1)51 

1-4H1 

2  -tool 
2  t>t)7 

:i-sx8 

1  447 

2  207 


+  119| 

+  2ti! 
+  »o| 

-  195j 
-f  1721 
-1(11 
+  ■200 
-194 

-  72 

-  9'.l 
+217 

+    « 

+214! 
+2051 

-ir)H| 

-233 

-100] 

-lH4j 
+  41 

-  72 

-1H4J 
-111) 

-  7.5] 
+237; 

-  IWi 
-180; 


3 
(i 
4 
4 

4 
4 

3 
5 
3 

31 

•»i 
2 
3; 
3 
3! 

"i 
3l 


Vrf.      O-C    Chariictfr  of 


+  9 

-  H 
-20 
+  H 
+  9 

1  I 

-12 
-31'. 

+  4 

+  lli 

_      •>i 

-nil 

+  3i 
+   « 

+:io 
-39 

+  15 
+  1 

+  3 

+  1H 


+-  0: 
+  102 
-243 

-202 
+  109 


-   4fS 
+200 


+207 
-I.W 
- 192 
-  27 
-230 


+■ 
+ 


+2551 
-20f> 
-235 


+  2s'fiimt 
+  2  iKKir 
-4l)'riiiiil 

-.Wj 
-43;|)oor 


+t'>2  proiiouiu-ed 
-19 


+ 10  iMxir 

+  :)5,fiiir 

+  2f-iir 

+94  pronounced 

-  29i  pix/r 

-  4s!Kood 


+23:fair 

-  5! 

— 7«  no  i-oulriust 


The  foregoing  tables  give  the  data  of  the  observatiou.s  and  are  for  the  most  part 
self-explanatory.     The  phases  are  reckoned  from  the  periastron  passage  finally  adopted, 
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u.miim;  the  period  A  'MU  days  whicli  was  arrived  at  hy  a  ('(miparisoii  of  tlii  early  observa- 
tions with  our  own.  While  the  velocities  were  earried  through  to  the  lirst  decimal  place, 
they  are  here  rounded  off  as  the  decimal  i)!ace  has  no  si;inilicance  in  measures  of  a  spectrum 
of  this  tyi)e.  The  probable  error  of  an  averap'  ])late  obtained  from  colunms  ()  and  7 
of  the  table  is  ±  Itll)  km.  jier  .~ec.  The  probable  errors  of  the  elements  are,  happily, 
not  of  corresponiliiiK  mannitude,  thanks  to  the  larne  range  in  velocity. 

While  the  emi-sion  lines  have  not  been  used  in  the  determination,  they  i)artake 
of  i)eriodic  displacement:-  due  to  the  star's  orbital   motion  ju.-t   as  do    ttie    absorption 

lines. 

The  velocities  (juoted  are  for  th(>  line  at  the  assumed  wave-length  X  4(i,S7r)3t;.  It 
would  seem  from  an  examination  of  the  i)lates,  that  the  centre  of  tnis  emission  band 
shifts  somi'what  to  the  red  when  the  emission  is  more  i)ronounced.  On  only  one  of  our 
plates  is  tlie  A'  line  discernible,  and  its  jiosition  would  lead  one  to  exjjcct  that  it  does 
not  share  the  great  range  in  velocity  shown  by  tlie  other  lines. 

The  twenty-six  observations  were  grouped  into  ten  normal  places  and  after  prelim- 
inary elements  were  taken,  a  least-sciuares  solution  was  carrietl  through  giving  i^inall 
corrections  to  these  values  and  with  a  reduction  of  11  per  cent,  in  the  value  of  l^pw  for 
the  normal  places. 

These  preliminary  elements  were: 
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The  J.ehmann-Filht's  fdrniula  was  used  and  making  the  transformations, 
X     =    6y 

y    =  5A' 

z      =   KM 
u     =    K.bu 


the  observation  pciuations  were: — 


— 

I 

y 

z 

u 

I' 

1 

1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 

+    ^137 

-  •504 

-  ^778 

-  -872 

-  553 

-  ■2(iS 
+    -214 
4-    ■549 
+  10C.0 
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-•S(>7 

-•8;w 

-001 

+  ^t)2() 
4- -584 

-  031 
-■8.35 

-  003 

4-iir. 
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4-    ■r.34 
4-    ■SU 
4-    ■SOS 
4-    ^802 
4-    -247 

-  ^723 

4-1-210 
4-    -784 
4-     .371 
4-    ■080 

-  -.520 

-  ■  iul'i 

-  -821 

-  ^832 

-  -408 
4-    -834 

4-  00  =  0 

2 

-io--.=o 

3 

4-lf.-4  =  0 

4 

5              

-120=0 
4-14  0  =  0 

6 

4-  0-5  =  0 

7 

-  0^(>  =  0 

8 

4-  41=0 

9 

4-  32=0 

10 

-  ti-2=0 

From  these  observation  equations  were  derived  the  normal  equations: 

0-onn.r    -  -OSS//    +  •r)r)22    +  ■03.'?!/    -  •702c 

+  2  970  =  0 

4- 925?/     -    -2452      +    ■V22u     -    •02(3r 

-    1  383  =  0 

3-6572     -    -SOS?/     +    -931!' 

-   1-360  =  0 

4  •1651/     -3  946r 

-f22^  165  =  0 

3-86Sr 

-20494=0 

The  corrected  elements,  with  their  probable  errors,  are  then  the  following:^ 


P  = 

r  = 

w  = 

A'  = 

7  = 

T  = 

n  sin  i  = 
??!,'  sin''  i 


4 -.39.34  days 

•1.56  ±    -017 

37" -64  +   4° -95 

218-44  km.     ±  314  km. 
-12- 12  km.  ±  2-28  km. 
.J.  D.  2,417,240248    ±     061 
13,035,000  km. 


=   4^58  o 


(w-l-n/i)- 


The  curve  shown  represents  the  final  elements  with  the  observations  as  grouped. 


Dominion  Observatory 
Ottawa 

May,  1917. 
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